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Electrostatic Filter for Flue Gases 



The invention relates to an electrostatic filter for a flue 
gas, for the exhaust gas of heating plants in particular* 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants • In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain - 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liguid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
arid a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the. chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed, in industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use* In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner - In 
addition, the washing pf such a filter raises wastewater 
problems. 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits, 
and which arq easy to service • * 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points- at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes ^nd the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brushy however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, "at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in flash 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is' 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber;, namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may. be 
filled into paper bags, for example. 

"A 

The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas Into the filter 
chamber and a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter. 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode, 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode, 

Figure 5 shows a brush head for the precipitating 
electrodes , 

Figure 6 shows a brush head for the energized 
electrodes. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14, the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

r Ih order to maintain the effectiveness of the filter, it is 
nepessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited, to this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6- yhe removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 

^removable hood 111, and energized electrodes .14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 151 situated on it, which can be 

removed from the filter chamber 11 after the hood 111 is 

Oifted off. 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care i3 taken that 
contacts 162, 171 are disconnected when the hood 111 -is 
lifted off • 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletirodes 13 and their enclosure* by a sleeve 
18 r which fills the open space between the filter-^chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14. 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags. 
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Claims 

F^l An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
.bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded," 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off • 

2* An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with* one another, covering 
the Intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle . 

3. An electrostatic filter according to Claim 2, - 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated iri the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes - 
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EXektrofilter fttr Bjmchgase 



Die Erfi^oag betrifft einen Blektrofiiter fOr Baucbgaa, 
irisbesohdere fur das Abgas von ffeii^ngeanlagen . ? 

Die snaahme von niohtindu*triellen Hei^anlagen, ins- 
besondere von O^unge*, einerseite Wdi* barecM^* 
ten rorderu^en naeh Beinhaltung der Ataosphare anderer- 
setts legem ea nahe, auoh f&r eine Reinig«ng der von 
nichl^ue^x^ ^^^^^ heirahj:eaaett - Jlbgase 
™ aorgen. Bi» dafttr geeigneter Abeeheider auB, «„ 8loh : 
eln^hren. insbeeondere preiswer* In der ^ chaffy W* 
in der Vnterhaltung ee tn, 

^ektrofliter fur die Abscheidung von unbrennbaren und 
*icht verbrannten, fasten and flOssigen Partiiel* a «s bet 
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der Yerbrennung Ton f eeten, fliissigen ana gasf draigen 
Brennstoff en ents'tehenden Bauohgasen stnd in verschie- 
denen Auafilhrungofornon bekannt- Bekannt sind insbeson- 
aero zveistufige, nit Hoohspaniiung betriebenerBlektro- 
filter, bestehend aus einer Filterkaomer nit einer Bin- 
trittsdTfnung £ ttr das zu reinigende Gas am Pofl der Eam- 
mer und einer Austritts5:ffnung fflr das gereinigte Gas 
am Kopf aer Kaomer una einer Mehrzahl Ton in der Kammer 
im Abstand yoneinander augeordneten, sioh in Strojnungs- 
richtung aes Gases erstreclcenaen, geeraeten, rohrformi- 
gen Biedersohlagselektroaen sowie Jconzentrisch darin an- 
geordneten spannungefOhrenaen BleJctroden* die an ihren 
freien, der BintrxttsSfjCnung filr das Gas zugewanaten En- 
den Spruhspitzen aufweisen. Im inhomogenen elelrtriochen 
Sprtthf eld der lonisationszone dieser Jitter warden die 
im zu relnigenden Gas enthaltenen fasten und/oder fltlasi- 
gen Partikel unipolar anf geladen nnd im homogen etatischen 
Beia der Jbsoheidungszone aus dera Gas niedergeschlagen. 

Die Pilter .oussen Ton Zeit zu Zeit gereinigt werden, das 
heijt die an den Hiederschlagselelrtroden abgescniedenen 
Partitel mttssen entf ernt werden. Bei iriudstriellen Anla- 
gen geschieht dies durch fidtteln oder ELopfen mittels" * 
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eigens dafur iratallierter T 0 rrlchtangen oder aber dorch 
Vaschen des filters. Pur den nichtinawj-fcriellen Binsatz 
atrid die bekannten Beinigongsmalftnahmen zu aufwendig". Ins- 
besondere fclebende EHoistfiade aus der Verbrennung flussi- 
ger Brennstoff e lassen sich auf dieseVeise nrne unvoli- 
stahdig entfemen. "Daa Vaschen eines eo-lehen filters wirft 
zadem Abwasserprobleine auf. * - . ' 

) | Die der Brfindnng zngrandeliegende Attfgabe 1st es, einen 
Ble*±roiiiter fUr ale ibScheidnng Ton f esten una flussi- 
gen Partikeln aae dem. Abgas onsbesondere Ton :nicbrtindustri- 
ellen Heizungsanlag'eri zu sohaff en, dessen Inseheffangs-- 
und unterbalttingsiosten sich in Tertretbaren Grenzen hal- 
ten und. d6r leioht' sra warten ■ ist. 



Die Aufgabe wird erfindungBgemaB ait einem Blelctrofilter 
gelost, der aus einer filterkammer mit einer. Eintritts- 
offnung fur das ssa reinigende Gas an fuB der rammer und 
einer Anstrittsoffnung fur das gereinigte Gas ao Xopf der 
rammer und einer Mehrzahl toii in der rammer im Abstand T<in- 
einander angeordneten, sich in StrSmungeriohtung des Gases - 
erstreckenaen, geerdeten, n>hrf9rmigen Hiederschlagselettro- 
den sowie Jconaentrisch darln angeordneten spanrinngsitthxenden^ 
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BleJctroaen, die an ihren freien, der Bint r iirt o of mung fflr 
das Gas zugewandt'en -Baden, SprShspitsen aufweiaen, bestetit 
una dadnroh gekeniiselohnettlat, daB samtliohe spanimnga- 
fShrenda Blektroden an eincm sioh oberhalb der Hie der- 
dohlageelektroden erstreckenden Batmen h&agend in den Hie- 
derachlagselelctro den nach Abheben einer die Eilterkammer 
abschlle Bend en Hanbo "aus der Filterkammer gemeinaam ent- 
nehmbar angeordnet sincU 

Die erfindttngsgentaB rorgesehene Hoglichkeit der Bntnehm- 
baxkeit der spairntuigsfQhrenden Blektroden aus der geoff- 
neten Jilteikammer eroffneV die Mogliohkeit, cowohl die 
epamunigafiihrenden Blektroden alo each die "Hiederschlage- 
elelctroden wit in enteprechender ¥eise auagestalteten Btir— 
a ten ron Hand, also mit geringstem ap^artiTem .Axtfwand, zu 
reinigen, tmd zwar durchgreif ender als dies wit den ttbii- 
ohen Beinigungeoafliiahmen mSglioh 1st* Babei kozmen die ein- 
xelnen Blektroden naoheinander ait einer Binzelbdrsta durch- 
gepUtst warden, _ea kann aber anolL eine Mehrzahl Von Blek- - 
troden, gegebenenf alia das ganze Blektrodenbttndel, nit ent- 
eprechenden Biir s tens Sts en anT .ainmal gereinigt warden- 

lii veiterer. Ansgestaltung der Brtlndung "liegen die an ibren* 
au8trittsseitigen Stirnseiten aufgeweiteten Hiedersohlaga- 
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elektroden mit ihren aufgetfeiteten Baden miter tfberdeckurig 
dor Z«iaahenranoe btindig gegeneinander an und sind Ton 
einer den Terbieibenden Eann 2wi0.ob.en Jiltetfcammorwandung '* 
mod Elektrodenbundel abBDttirinenden Manachette eingefaflt, 
so dafl das gesamte Gas.-wangalattfig die Hiedereohlagdelet- 
troden durohstronend der Reinigung nnterworfen wird. Zweck- 
naBigerweiae aind- die Hiederachlagaeiektrode'n unter Bil-. 
dnng einea sechaeckigen Bundea" aufgeweitet. Baraus resul- 
tiert die groBte Baokungadichte der Elektroden und demit 
daa Optimum an Terbieibenden Stromungaguerscnnitt. 

Bie Punttion der elektriachen leiter fur die spanhungoftib.- 
renden Elektroden kann Ton dor gemeinaamen, eioh an* in 
dor Filterkammer angeordneten Isolatoren absttttsenden Hal- 
terung fur die Elektroden, namlioh den Batmen und den da- 
ran angeordneten, die Elektroden tragenden -Irarersen, uber- 
nommen werden. 



Ana Sicherheitagrunden kann der die Bilterkammer absohlies- 
aenden HaUbe ein die elektriache Yerbindung swieohen deri ' 
apannungafuhrendett Elektroden. bzw. den die Elektroden tra- 
genden Bahmen und der Spannungaquelle beim Abheben der Han- 
be unterbrechender Schalter zngeordnet aein. 
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Demit der Abrieb yfta den Biedereohtogeelelrtroden aaa der 
Piiterkamaer entfernt verdea iann, geht die JiiterJcamaer 
bodeaeeitig sweckmafligerweiee 1b etoen boater mit Scnieber- 
veraehlaB «ber, aue dea der Abrieb eto 9 to Paptoreaeke ab- 
gefullt vlrd. . - 



Der Pilter wird zwiacl^i Fuchs uad JDuato angeprdnet. Mit 
etoer etotrittsaeitig vorgeeehenen Btoaselklappe iatm der 
) Abgasstttxrit* m dis Pilterkamaer anterbroohe* werdea and 
dnxoh ei tte aastri.« 8S eitlg vorgesehenen Droseeltlappe kann 
die Btowlrtuag des Kaatosoges «af die Fitterkaamer onfcer- 
brochea werdeh. Die erforderliche Ho^hspaaanag tar dle 

spa^uBgafubreaden Biettrodea lieiert eto dafdr vorgeeehe- 
»er <Jleicarichter. 



Dor Sitter 1st toatoidaeU fur die verorennungeanlagen, far 
die er .rorgeeebea tot, aaslegbar. Weaa der Pilter amb be-* 
vorsagt fttr aiohttoduatrietle Hetooagaaatogea ^rgeeebea 
1st, 66 echlieBt dae seiaen Etosate bei todastrieUen Anla- 
gea, bei deaea su reialgende fiauctagaae aaiaiea, atoht ana. 

: Die Erfiadaag tot an Bead der Seiobaaag wel tergeaead erlau- 
tert. Bs zetgen: 
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Plgur 1 einen Yertitalsohaitt durch a en 

Jilter, - - 

Pigur 2 - etnen Sonnitt nach. Linie H _ jf 
. in Pigur 1 , 



Pigor- 3 



Figur 4 



Pigar 5 



Pigur 6 



ale Dranfaioht aaf einerffiefler- 
eohlagseletrtrode, " 

die AnBicht der SprOnspitee einer 
spannttng^jfahrenaen Elefctroae, 

einen Bfirstenfeopf fur die Meder- 
echlagselelrtroden, 

eineh Bttrstenlcopf far die apannnnga- 
fOhrenden ^lektroden. 



J)er PUter beateH* ana der i* Sfime der in PIgm? 1 einge- 
seicbneten Helle r de» zu reinigenden Gaa dnrehst^aten 
Piltericaamer 11 , wobei die BingrSnae 12 fcKisohen de« in 
der Pilterkammer 11 angeordneten tffcdel Hiedereehlagselelc.. 
trade* 13 und den seatrMch den Kiederechlageelalctroden " 
13 angeordneten, apannongsfaittenden Blektroderi 14 paesiert 
warden, Bei* Paaaieren der SprQhepitseri 141 der apannfrnga. 



ftihrenden EXeJrtroden 14 werden die im Gas befird lichen 
Sohv^beetof fe - Teste tmd/oder flSssige Partikel als Yer- 
breamungsprodukte bfcvr* BHokotfinde aus der unroll stand igen 
Verbrennung - unipolar aufgeladen und die unipolar aufge- 
ladenen Partikel go d arm an der Xnnenwandung 131 der Hieder-r 
sohlagselektrode 13 abgeschieden-. 

PQr die Anf reohterhaltung der Wirksamkeit des Piiters 1st 
es erforderlich, ins be send ere die Hiederschlagselektroden 
13 j an den en eich die abgeschiedeaen Partial absetzen, von 
Zeit zu Zeit zu reinigen. Zn die Bern Zweck ist eine Entnehm- 
barkeit der spanntrngsfllhrenden JSlektroden 14. aus der Pil- 
terkammer 11 una demit aus den ffiederscBagaelektroden 13 . * 
vorgesehen, die es gestattet, die Hiede*schlfcgeelektroden 

13 ait BOrsten geaafl Pigur 5 und die spannungsftthrenden 
Blettroden 14 mit Bfcsten gemSB Pigur 6 reinigen* We 
MSgliohkeit saxr Entnahme der sp annung«f fthr enden Blektroden 

14 me der Pilterkamner 11 vrird dadurch eroffhet, daB das 
Oberteil der Piiterkaamer 11 als abnehabare Haube 111 aasge- 
blldet ist, und die spannungefUhreaden Blektroden 14 Remain- 
earn an einer aus einen Bahmen 16 und daran angeordneten Tra- 
rersen 161 besteKenden Tragerkonstruktion auf gehangt sind, " 
die nach Abheben.der Haube 111 aus der Pilterkamiaer 11 eat- 
nehnbar 1st. 
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Me spannuDgsfahrenden Sleitroaen 14 aiad mit der niabt 
dargeatellten Spannm.gsguello unaittelbar duroh die lei 
tGMea Sra7eWett 161 '** ^ieitenden, an die S « gG - 
gaeUe-angeachXoaaenen (1 7} 16 .erbaMen. Aus 81- 

oherhelts^e* tot damr Sorga g6tr ^ da6 ^ ^ 

takt 162, 1 7 1 bei* JLbheben der Hanbo 11-1 uirt^brdchan. - 
wlrd. - - 



Me" 



delten Hiederschlagaelektwden 13 
ei*e dea f re ien Bau a Aachen der Pilterfcaaaer* 
dm ^«rodeabande X ros faUe*de Manschette 
richer, da* das geaamte, in die Pilteri OTB er 



132 der gebfln- 



de Gae die BlngraoBe 12 zvflooheu dea 



nnd ibre Binfaasaug dnrch 
andang 122 
18 stent 
tl eintreten- 



den 13 and den 



ModeraehlagaeHefctro- 



BpamiwagBfabrenaea Blektroden H durchetrSat 



der ITiedarach^eiektroden 13 abgeb^tete Beiag- 

~ 010,1 111 ^ ** « ^ 

ter 113, aaa dea der etwa in Papierefeke abfuUbar 1st. 
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Anspruche 



I) mettrofllter, bestehend eter W^r rtt einer 
Kjrtritt85ffi,me **** ^ ^eini^endo G a a am PuB der Kam— 

Kopf der- Earner and einer Mehrzahl yon in der Earner i» 
Abatnnd voneiBander angeordneten, aich in Steoma^srich-. 
t«ng de, gases eratreclcenden, geerdeten, roln*or«igen jie- 
derechlagaelelctrode* eowie Wentriach darin aageardaeten' 
* $PamraQgSfflhreQde,i **e**roien, die an ihrea freien, der 
l^rltteottnung fur dao One s^elcenrten Baden Sptuhepit- 
sen aufyeiaen. fdr die Jfcacheidung ~vt>n festen urdoder 
^elgen Partltem ana de* Abgae von HeWanlagen, da- 
^^el^eletoet, dafl aaortliehe spannnngsfuhrenden *i e * 
troden an einea sic* oberbalb der *iederschlagsel*Wen 
eretrecfcenden Pahaen hSngend in den Hiederschiagselelctro- 
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-den nach. JObheben oiner die JFilt erk amm ox at>s chile Cen- 
den Hattbe aos der PilteEfcammer gemelnsam entnehinbar 
. angeordnet sind* 

. ■ - 

• - 

2. Blettro filter nach inspxach 1, dadnrck getettnzeiohxiet, 

daB die an ihreiti aastrittsseitigen Stirnseiten aufgeweite- 
- tea ffiederschlagselektroden ait ihren aofgeweiteten End en 

ratter TJberdecktmg der Zwis chiairaiiHie bim&ig gegeneinander 
* mile gen tmd iron einex den Y:erbIeibenderT Emm zwiscben 
Jtlterfcaromerwandung tmd iELelctrodenbSaxiel abschirmenden 
Kanscbette eingefaflt sxnd, 

_ * 

3* Elektro filter nach AnBprueh 2, dadtobh- gekennzeichnet, 
daB die Hie derschlags elektro den tarter Bildung eines secbs- 
eeJcigen Sondes aufgeweitet sind* - - 

4» Siektrofilter nach den Anspriichen 1 bis -3, dadorch gek^nn-. 
zeiobnet* daB der sich itber in der Jilteiiaiamer angeordne- 
te Isolator en abstutzende,, rait die epanmrngaf^brenden Elek- 
trod.en tragenden Sr oversea vereehene Bahmen und die Irarer^. 
*m die eleJctrisehen leiter fttr die spsnnungefateeriden 
Hettroden sind« 
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-5 - 
4& 



5. Blelrtrormer nach dm Araprttohen 1 bis 4, daaaroh ge- 
te*mu*iolmat, -daB der dlo PUtetfcaoBfer abschUeffenfleM 
Haaba ein die alettrtaaho Yerbiaaaag wlfcoaen den apaa- 
. mmgefiilirenaen mettrbden hew* dea die Slektroaea tra- 
ecndea -Baame* una dor Spaaaangequelle balm Abheben dor 
Haabe aaterbrecheader Sohalter zageordaet int. 

'* Ble *t™>«-lter nach dea Aaspruchen 1 bis 5, dadarch g*- 
iexmseicimet, dafl Pilterfcamoer bodeaaeitig in einea 
Triohter nit Sehieberv-ersohlafl Bbergeht. 
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